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AbstrACt
Objective To explore the impact of a training 
intervention on obstetric anal sphincter injuries’ (OASIS) 
detection rate.
Design Prospective quality improvement interventional 
study.
setting Six secondary and tertiary maternity units in 
Palestine.
Population Women having singleton vaginal births 
≥23 weeks’ gestation or babies weighing ≥500 g (n=22 
922). Caesarean births (n=5431), multiple gestations 
(n=443) and vaginal births of unregistered perineum 
status (n=800) were excluded.
Interventions Training programme for enhancing OASIS 
detection was conducted between 31 January and 31 
December 2015. International experts delivered 2-day 
standardisation workshop teaching OASIS diagnosis and 
repair to each maternity unit. They also provided additional 
training to three research fellows employed in three of the 
maternity units. This was followed by 13-week period of 
data collection (phase 1). Research fellows then delivered 
training intervention over 15-week interval (phase 2), 
including theoretical teaching and ‘onsite’ training in 
perineal trauma assessment within the six maternity units. 
Finally, 13-week postintervention observation (phase 3) 
followed.
Primary outcome measure OASIS rates were used 
as surrogate for OASIS recognition. OASIS rates were 
compared between different phases and between the two 
maternity unit groups (research fellow and non-research 
fellow based) using Pearson’s χ² test.
results A total 22 922 women were included. Among 
primiparous women, OASIS rate was higher in phase 
2 (2.8%, p<0.001) and phase 3 (3.1%, p<0.001) than 
phase 1 (0.5%). However, no significant differences were 
detected in the rates of severe OASIS (third-degree 3c 
and fourth-degree tears) between phase 1 and 2 (0.5% 
vs 0.3%), because this would have required at least 103 
women with severe OASIS to be included in each phase. 
Among parous women, OASIS rate was significantly 
higher in phase 2 (0.6%, p=0.002) but not in phase 3 
(0.4%, p=0.071) compared with phase 1 (0.2%). Research 
fellows’ maternity units showed higher OASIS rates among 
primiparous women in phase 2 (3.6% vs 1.4%, p=0.001) 
and phase 3 (4.3% vs 0.8%, p<0.001) than non-research 
fellows’ maternity units.
Conclusions This work is basically an epidemiological 
study which has identified the prevalence of perineal 
lacerations and their severity on a large sample of women 
representative of an entire geographical ethnic region. 
The quality improvement intervention improved OASIS 
detection mainly in the research fellows’ maternity units. 
Regular mandatory national programmes in obstetric 
perineal trauma assessment and management by local 
champions are essential to mitigate the risk of missing 
significant degrees of trauma.
IntrODuCtIOn 
Obstetric anal sphincter injuries (OASIS) are 
severe perineal tears involving disruption of 
one or both  anal sphincter muscles with or 
without breach of the rectal mucosa.1 In addi-
tion to sexual dysfunction and perineal pain,2 
up to 50% of women with history of OASIS 
develop some form of anal incontinence.3–5 
Association with urinary incontinence has 
also been described.3 4 
strengths and limitations of this study
 ► The study highlights a critical birth complication 
which is neglected in many settings especially in 
low-income countries.
 ► The geographical distribution of the participating 
maternity units and the large study population are 
representative and of sufficient size to generalise 
the study findings.
 ► One-to-one training approach enabled better under-
standing of the trainees’ needs, improved communi-
cation and provided more opportunities to practice 
new skills under supervision.
 ► The expert workshop might have contaminated the 
reference data which was collected before the local 
training intervention.
 ► Interruption of the training  intervention in one of 
the non-research fellows’ maternity units may have 
overestimated the difference between research fel-
lows’ and non-research fellows’ maternity units.
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Many countries have observed an overall increase 
in OASIS rate during the last decade.6 7 Differences in 
OASIS rates have been reported to range from 1% to 
6%.8–13 Improved diagnostic skills and recording, but also 
discrepancies in clinical practices explain OASIS rates’ 
variations over time, between countries and maternity 
units.8–13
Proper instant repair of OASIS reduces the risk of 
developing anal incontinence.14 15 Therefore, doctors and 
midwives should be able to classify perineal tears accu-
rately. OASIS recognition, however, may be challenging 
for practitioners. Sultan and Fernando16 have previously 
reported that more than half of the practising obste-
tricians in the UK were unsatisfied with their training 
regarding perineal trauma diagnosis and repair.
In Palestine, perineal trauma management lacked 
systematic and evidence-based clinical practice. Further-
more, OASIS rate in Palestine has been unknown until 
this work was undertaken and therefore has been of 
little concern among obstetricians, midwives and poli-
cy-makers assuming that this event was rare. In view of 
that, local interventional training programme was devel-
oped to shed light on and improve OASIS recognition 
in Palestine. The main aims of this study were to explore 
OASIS rate and to assess the trends of OASIS rate in six 
Palestinian maternity units prior to, during and following 
a quality improvement intervention.
MethODs
A prospective interventional quality improvement study 
was conducted in six maternity units in Palestine between 
31 January 2015 and 31 December 2015. The participating 
maternity units were selected based on their capacity and 
the geographical distribution of their locations. Three 
maternity units were located in Gaza and three in the 
West Bank with total of 35 000–40 000 births per annum. 
Five of the six maternity units were teaching centres 
providing training programmes for medical students, 
interns, resident doctors and student midwives. One of 
the research fellows involved in this study works at the 
non-teaching maternity unit. The classification systems 
and repair techniques of perineal tears did not follow a 
consolidated approach based on updated evidence but 
varied widely between the six maternity units and among 
birth attendants within the same unit. The study design, 
undertaking and reporting followed the Standards for 
Quality Improvement Reporting Excellence 2.0 state-
ment for quality improvement studies.
The primary outcome measure was OASIS rate which 
was used as surrogate for OASIS recognition rate and 
calculated as the per cent number of OASIS cases per 
number of vaginal births. The study population included 
all women who gave singleton spontaneous or operative 
vaginal birth at ≥23 gestational weeks or ≥500 g in birth 
weight. Figure 1 describes the inclusion and exclusion 
criteria of the study population.
An expert workshop preceded the active component 
of the study which comprised three phases;: preclinical 
training observation (phase 1), training intervention 
(phase 2) and postintervention observation (phase 3). 
Figure 2 presents sequence and timeline of the study 
phases.
standardisation expert workshop
Prior to commencing the study, a 2-day expert workshop 
was held in each of the six maternity units. The primary 
goal of the expert workshop was to deliver standardised 
evidence-based and up-to-date new approach to diagnosis 
and treatment of OASIS and episiotomy repair by inter-
national experts and to train three local research fellows 
(authors: HA-M, KZ and MZ) working in three of the 
Figure 1 Flow chart describing inclusion and exclusion criteria of the study population.
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maternity units to coordinate delivery of face-to-face 
training within the six maternity units. A total of 86 (86%) 
midwives and 116 (90.6%) doctors received lectures, video 
sessions and practical training on animal models (as illus-
trated by Zimmo et al17) to standardise perineal trauma 
assessment and repair technique before collecting any 
information. The training was based on the Royal College 
of Obstetricians and Gynecologists (RCOG) and National 
Institute for Health and Care Excellence (NICE) guide-
lines.18 19 Additionally, each maternity unit was donated a 
training package in obstetric perineal trauma including a 
book, DVD and perineal repair simulator (www. perineum. 
net) which were stored until the research fellows used 
them for further training.
Preclinical training observation (phase 1)
The expert workshop was shortly followed by 13 weeks’ 
observational period to collect data and record 
OASIS rate in the six maternity units prior to the local 
training intervention.
training intervention (phase 2)
The quality improvement training intervention was 
conducted by the three local research fellows (consul-
tants of obstetrics and gynaecology). The goals of this 
intervention were to improve birth attendants’ skills 
in OASIS diagnosis and to nominate champions who 
would train those who were not directly trained by the 
research fellows during this period. The intervention 
was delivered to the West Bank and Gaza concurrently. 
One research fellow (HA-M) undertook the interven-
tion in the three West Bank maternity units and two 
research fellows (KZ and MZ) in the three Gaza mater-
nity units. Resources used for the intervention were 
the RCOG and NICE guidelines,18 19 and the training 
package provided by the international experts. The 
three research fellows trained 66 (80.5%) doctors and 
50 (79.4%) midwives in the three units where they work 
(research fellows’ maternity units) and 35 (76.1%) 
doctors and 30 (81.1%) midwives in the other three 
units. Those who were not trained were on maternity 
Figure 2 Flow chart demonstrating sequence and timeline of the study phases. OASIS, obstetric anal sphincter injuries. 
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leave or whose working schedule did not overlap with 
that of the research fellows.
The intervention entailed a 15-week multitask educa-
tional programme including the following interactive 
theoretical and clinical components:
 ► Posters on perineal tears classification.
 ► Lectures during morning meetings, on OASIS rates 
and complications, designed to help change prac-
titioners’ perception about the ‘stigma’ of OASIS 
detection and emphasise the importance of OASIS 
recognition.
 ► Perineal anatomy and OASIS assessment video 
demonstrations to familiarise birth attendants with 
the condition before receiving active bedside training. 
The videos were displayed to groups during morning 
meetings and to individuals during their working 
shifts.
 ► Reminder wall signs fitted above delivery beds to 
remind birth attendants of rectal examination every 
time they attend a birth.
 ► One-to-one bedside clinical training by the 
research fellows who were available in labour rooms 5 
to 8 hours a day during morning or evening shifts for 
4 weeks per maternity unit. For each maternity unit, 2 
of the 4 weeks of the bedside training were separate 
and two were consecutive and distributed throughout 
phase 2. This timeline was planned to overlap with the 
schedule for as many trainees as possible.
The supervised training included identification of 
perineal anatomy under real conditions, performing 
correct rectal examination and vaginal exploration for 
women immediately after giving birth. In order to confirm 
the accuracy of the diagnosis, the research fellows reas-
sessed women examined by the trainee birth attendant.
The plan was to deliver the same training intervention 
to the six maternity units. However, due to unforeseen 
circumstances, this training was not achieved to the same 
level in one of the non-research fellows’ maternity units.
Postintervention observation (phase 3)
The postintervention observation traced OASIS rate for 
13 weeks in the six maternity units following the training 
intervention.
Data collection
Data were collected prospectively, during phases 1, 2 
and 3, by birth attendants (doctors and midwives) after 
they received training in data registration and entry. 
The procedure for data management and assessment of 
its completeness and reliability was previously described 
by Hassan et al.20 A case registration form was filled for 
each woman admitted to labour room during the study 
period. Data were entered into web-based health infor-
mation system (dhis2, version 2.20) developed by Global 
infrastructure department at University of Oslo. Dhis2 
is currently used in more than 47 low/middle-income 
countries as national health information system for data 
registration and management and health programme 
monitoring. Data were transferred from dhis2 to be 
stored in Service for Sensitive Data (TSD) platform. TSD 
facilities, owned by the University of Oslo, is developed 
and operated by TSD service group at the University of 
Oslo, IT Department ( tsd- drift@ usit. uio. no), and is used 
by researchers working at the university and in other 
public research institutions to collect, store, analyse and 
share sensitive data in compliance with the Norwegian 
regulations regarding individuals’ privacy.
To assess the impact of the training intervention, 
OASIS rate variations were measured between the three 
study phases. This variation was considered a surrogate 
for the impact of the quality improvement intervention 
on increasing awareness and assessment skills and hence 
trauma recognition.
statistical analysis
SPSS program (V.22.0) was used for statistical analysis. 
Descriptive analysis were used to present frequencies, 
means and SDs. Continuous variables were checked 
for normality using Shapiro-Wilk test. The three study 
phases’ clinical characteristics were compared using 
Pearson’s χ² test, for categorical variables, and one-way 
analysis of variance test, for continuous variables. Varia-
tions in OASIS rate between the three study phases were 
compared using Pearson’s χ² test or Fisher’s exact test 
(for cells with counts <5). Logistic regression was applied 
to assess whether the observed outcomes were due to the 
training intervention or some other causes (confounders 
such as episiotomy and primiparity). OASIS rate was 
explored in subgroups according to gestational age and 
mode of delivery. A subanalysis by type of maternity unit 
was also done. Maternity units were classified, according 
to whether one of the research fellows was based in them 
or not, into research fellows’ and non-research fellows’ 
maternity units and were compared using Pearson’s χ² 
test for categorical variables and independent t-test for 
continuous variables. The same analysis was performed 
excluding the unit with interrupted training intervention. 
To estimate the direct impact of maternity unit type on 
OASIS rate, logistic regression analysis was performed to 
adjust for confounders (episiotomy, operative birth and 
birth weight). Level of significance was set at p value<0.05.
ethical considerations
Oslo University Hospital signed an agreement with the 
Palestinian Ministry of Health who approved conducting 
the study within its facilities. Verbal consent was obtained 
from all women who were examined during the training, 
immediately before the repair, for rectal examination and 
illustration to the attending doctor or midwife. Women 
could not choose to be operated by a tutor or trainee but, 
if OASIS is suspected, they should be re-examined and 
sutured by an experienced obstetrician.
Patient and public involvement
Neither patients nor public were involved in the design or 
conduct of the study.
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results
A net of 22 922 singleton vaginal births were included. 
Operative vaginal birth contributed 2.5% (n=580); 99.1% 
(n=575) vacuum and 0.9% (n=5/580) forceps. Primip-
arous women contributed 26.6% (n=6087) and parous 
women 73.4% (n=16 835) of total births. Sixty-eight 
per cent (n=4142/6087) of primiparous women and 
40.4% (n=6805/16 835) of parous women were delivered 
by obstetricians. The remaining 32% (n=1945/6087) 
of primiparous women and 59.6% (n=10 030/16 835) 
of parous women were delivered by midwives.
OASIS rate was explored in different gestational weeks’ 
subgroups: ≤33+6, 34–36+6, 37–39+6 and ≥40. No OASIS 
were identified in the first subgroup (≤33+6). OASIS rate 
did not vary significantly between the three other 
subgroups (1.0% (n=8/839) vs 1.0% (n=86/8737) vs 
0.9% (n=111/13035), p=0.272).
Throughout the study period, OASIS rate was signifi-
cantly higher in operative birth than that in spontaneous 
birth (4.5% (26/580) vs 0.8% (179/22342), p<0.001); 
phase 1 (1.6% (3/191) vs 0.2% (14/6316), p=0.012); 
phase 2 (7.1% (15/212) vs 1.1% (94/8886), p<0.001) and 
phase 3 (4.5% (8/177) vs 1.0% (71/7140), p=0.001).
The three study phases had similar maternal and fetal 
characteristics except for proportions of primiparous 
women, mediolateral episiotomy and occiput posterior 
presentations (table 1).
Table 2 demonstrates trends of perineal status in prim-
iparous and parous women during the three study phases 
using phase 1 as a reference.
Proportions of first-degree tears were significantly 
reduced during phase 2 and phase 3, while no statis-
tically significant difference was found in proportions 
of second-degree tears between the three study phases 
(table 2).
In parous women, OASIS rate was significantly higher 
during phase 2 than phase 1 (0.6% (n=36/6524) vs 0.2% 
(n=9/4926), p=0.002). During phase 3, there was twofold 
increase in OASIS rate relative to phase 1, yet this was 
not statistically significant (0.4% (n=20/5385) vs 0.2% 
(n=9/4926), p=0.071). Moreover, OASIS rate did not 
change significantly between phase 2 and phase 3 (0.6% 
(n=36/6524) vs 0.4% (n=20/5385), p=0.152). Detec-
tion rate for third-degree 3a was significantly higher in 
phase 2 (0.4% (24/6524) vs 0.1% (7/4926), p=0.030) 
but not in phase 3 (0.2% (13/5385) vs 0.1% (7/4926), 
p=0.272) compared with phase 1. No significant variation 
between phases 2 and 3. For higher degrees of OASIS, 
the detection rate was significantly higher in phase 2 
(0.2% (12/6524) vs 0.04% (2/4926), p=0.032) but not 
in phase 3 (0.1% (7/5385) vs 0.04% (2/4926), p=0.183) 
compared with phase 1. There was no significant differ-
ence between phases 2 and 3.
A significant reduction in episiotomy rate was also 
observed together with an increased proportion of intact 
perineum during phase 2 and phase 3 (table 2).
Overall, the participating units had significantly 
higher OASIS rates after compared with before the 
training intervention (OR: 4.4, CI: 2.7 to 7.3, p<0.001). 
This finding remained significant (adjusted OR 
(aOR): 4.3, CI: 2.6 to 7.2, p<0.001) after adjusting for 
confounders (primiparity, episiotomy, operative birth 
and occiput posterior).
Clinical characteristics among primiparous women 
in research fellows’ maternity units were compared 
with those in non-research fellows’ maternity units. 
Compared with non-research fellows’ maternity units, 
research fellows’ maternity units had higher episiotomy 
rate (79.2% (n=3001/3791) vs 75.1% (n=1724/2296), 
p<0.001), higher OASIS rate (3.1% (n=119/3791) vs 
0.9% (n=21/2296), p<0.001), higher mean birth weight 
(3129 g vs 3057 g, mean difference=72, p<0.001) and 
lower operative birth rate (5.6% (n=213/3791) vs 7.4% 
(n=169/2296), p=0.007).
Table 1 Maternal and fetal characteristics in the three study phases
Characteristics Phase 1 (n=6507) Phase 2 (n=9098) Phase 3 (n=7317) P values*
Age (years) 26±5.6 26±5.5 26±5.7 0.050
Gestational age (weeks) 39±1.8 39±1.8 39±1.7 0.665
Primiparous 1581 (24.3) 2574 (28.3) 1932 (26.4) <0.001
Parous 4926 (75.7) 6524 (71.7) 5385 (73.6) <0.001
Spontaneous vaginal birth 6317 (97.1) 8885 (97.7) 7140 (97.6) 0.058
Operative vaginal birth 190 (2.9) 213 (2.3) 177 (2.4) 0.053
Mediolateral episiotomy 1583 (24.3) 2391 (26.3) 1763 (24.1) 0.002
Normal cephalic 6375 (98.0) 8980 (98.7) 7218 (98.6) <0.001
Occiput posterior 62 (1.0) 18 (0.2) 23 (0.3) <0.001
Breech 36 (0.6) 38 (0.4) 34 (0.5) 0.471
Fetal presentation not recorded 34 (0.5) 62 (0.7) 42 (0.6)
Birth weight (g) 3237±516 3219±516 3257±514 0.626
Categorical data are presented by n/N (%), and continuous data are presented by means±SDs.
*Variations were assessed using Pearson’s χ² test for categorical variables and one-way analysis of variance for continuous variables.
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Figure 3 demonstrates trends of OASIS rate among 
primiparous women in research fellows’ maternity units 
and non-research fellows’ maternity units through the 
three study phases. In research fellows’ maternity units, 
OASIS rate was significantly higher during phase 2 (3.6% 
(n=61/1698) vs 0.5% (n=4/823), p<0.001) and phase 3 
(4.3% (n=54/1270) vs 0.5% (n=4/823), p<0.001) than 
phase 1. However, there was no significant difference 
between phase 2 and phase 3 (3.6% (n=61/1698) vs 4.3% 
(n=54/1270), p=0.357). In non-research fellows’ mater-
nity units, there was a statistically insignificant increase in 
OASIS rate during phase 2 compared with phase 1 (1.4% 
(n=12/876) vs 0.5% (n=4/758), p=0.129) followed by 
reduction to 0.8% (n=5/662) during phase 3.
Among primiparous women, OASIS rate in research 
fellows’ maternity units was compared with that in non-re-
search fellows’ maternity units during each of the three 
study phases. Both groups had recorded OASIS rate 
of 0.5% during phase 1. Ensuing the training inter-
vention, OASIS rate was significantly and persistently 
higher in research fellows’ maternity units than that in 
non-research fellows’ maternity units; phase 2 (3.6% 
(n=61/1698) vs 1.4% (n=12/876), p=0.001) and phase 
3 (4.3% (n=54/1270) vs 0.8% (n=5/662), p<0.001). This 
difference remained significant even after excluding the 
non-research fellows’ maternity unit where one-to-one 
training was suboptimal (table 3).
Using logistic regression analysis, OASIS rate was signifi-
cantly dependent on the type of maternity unit before 
and after adjusting for episiotomy, operative birth and 
birth weight (research fellows’ vs non-research fellows’ 
maternity units; aOR: 2.0, CI: 1.1 to 3.5, p<0.029).
Among parous women, OASIS rate in research fellows’ 
maternity units increased significantly in phase 2 (0.7% 
Table 2 Trends of perineal status among primiparous and parous women in the three study phases: phase 1 was set as 
reference and compared with phase 2 and phase 3
Perineum status Phase 1, n/N (%) Phase 2, n/N (%) P values* Phase 3, n/N (%) P values† 
Primiparous women n=1581 n=2574 n=1932
  Intact 214 (13.5) 348 (13.5) 0.988 292 (15.1) 0.185
  First-degree tear 123 (7.8) 127 (5.0) 0.003 98 (5.1) 0.001
  Second-degree tear 42 (2.7) 55 (2.1) 0.686 41 (2.1) 0.433
  Episiotomy without OASIS 1194 (75.5) 1971 (76.6) 0.330 1442 (74.6) 0.455
  OASIS with episiotomy 5 (0.3) 62 (2.4) 51 (2.6)
  OASIS without episiotomy 3 (0.2) 11 (0.4) 8 (0.4)
  OASIS total 8 (0.5) 73 (2.8) <0.001 59 (3.1) <0.001
   Degree 3a‡ 4 (0.3) 61 (2.4) 41 (2.1) 
   Degree 3b§ 2 (0.1) 10 (0.4) 14 (0.7) 
   Degree 3c¶ 1 (0.1) 2 (0.1) 3 (0.2)
   Fourth-degree tear** 1 (0.1) – 1 (0.1)
Parous women n=4926 n=6524 n=5385
  Intact 3809 (77.3) 5168 (79.2) 0.015 4393 (81.6) <0.001
  First-degree tear 652 (13.2) 869 (13.3) 0.702 617 (11.5) 0.001
  Second-degree tear 77 (1.6) 98 (1.5) 0.669 94 (1.7) 0.596
  Episiotomy without OASIS 379 (7.7) 353 (5.4) <0.001 261 (5.0) <0.001
  OASIS with episiotomy 5 (0.1) 5 (0.08) 9 (0.17)
  OASIS without episiotomy 4 (0.1) 31 (0.5) 11 (0.2)
  OASIS total 9 (0.2) 36 (0.6) 0.002 20 (0.4) 0.071
   Degree 3a 7 (0.1) 24 (0.4) 13 (0.2) 
   Degree 3b 2 (0.04) 5 (0.1) 6 (0.1) 
   Degree 3c – 2 (0.03) – 
   Fourth-degree tear – 5 (0.1) 1 (0.02)
Differences were assessed using Pearson’s χ² test.
*Assesses difference between phase 1 and phase 2.
†Assesses difference between phase 1 and phase 3.
‡Less than 50% of external anal sphincter is torn.
§More than 50% of external sphincter is torn.
¶External and internal sphincters are torn.
** The anal sphincter muscles and the rectal mucosa are torn.
OASIS, obstetric anal sphincter injuries.
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(n=29/3932) vs 0.2% (n=6/2739), p=0.004) and insignifi-
cantly in phase 3 (0.5% (n=15/3034) vs 0.2% (n=6/2739), 
p=0.083) compared with phase 1. Additionally, no signifi-
cant difference was detected between phase 2 and phase 
3 (0.7% (n=29/3932) vs 0.5% (n=15/3034), p=0.204). 
In the non-research fellows’ maternity units, OASIS rate 
among parous women showed no significant differ-
ences between phase 2 and phase 1 (0.3% (n=7/2592) 
vs 0.1% (n=3/2187), p=0.361), phase 3 and phase 1 
(0.2% (n=5/2351) vs 0.1% (3/2187), p=0.728) or phase 
2 and phase 3 (0.3% (n=7/2592) vs 0.2% (n=5/2351), 
p=0.682).
OASIS rates were higher in births attended by doctors 
than those attended by midwives during the three study 
phases: phase 1 (0.4% (n=11/2633) vs 0.2% (n=6/3874), 
p=0.049), phase 2 (1.7% (n=77/4441) vs 0.7% 
(n=32/4657), p<0.001) and phase 3 (1.4% (n=56/3873) 
vs 0.7% (n=23/3444), p=0.001).
DIsCussIOn
An overall increase in OASIS rate has been observed 
after the quality improvement intervention (primiparous 
women 0.5% to 3.1% and parous women 0.2% to 0.4%). 
The change in the OASIS recognition rate was recorded 
after face-to-face clinical training following a 2-day 
expert workshop aimed at improving the diagnostic and 
therapeutic skills of the medical and obstetric staff. The 
training intervention, in this study, did not involve OASIS 
prevention strategies nor interfered with the routine 
intrapartum management protocols. Women often give 
birth in lithotomy or supine positions. Epidural analgesia 
was not available in the study maternity units, but opioids 
might have been given during the first stage of labour. 
Traditional manual perineal support and mediolateral 
episiotomy were routinely used before and during the 
three study phases. Other perineal protection measures 
such as warm compresses and perineal massage are not 
used in the participating maternity units.
Given that all intrapartum management protocols 
remained unchanged throughout the study period 
and that all possible confounders have been adjusted 
for, the only plausible explanation for the increased 
OASIS rate is improved OASIS recognition as a result 
of the training intervention. The improvement level was 
better in the research fellows’ maternity units whose staff 
were more receptive to suggested changes. Accordingly, 
training delivered by clinicians within their working places 
seemed to amplify and sustain the pursued outcome of 
the intervention. This conclusion concurs with other 
studies’ findings where the presence of local champions 
has been associated with success of the quality improve-
ment intervention.21
The maternity units’ geographical distribution and the 
large study population are representative and of sufficient 
size to generalise the study findings. This work is basically 
an epidemiological study which has identified the preva-
lence of perineal lacerations and their severity on a large 
sample of women representative of an entire geograph-
ical ethnic region. One-to-one training approach enabled 
better understanding of the trainees’ needs, improved 
communication and provided more opportunities to 
practice new skills under supervision. The training inter-
vention, however, faced few challenges such as:
 ► Rectal examination for assessing the degree of trauma 
was not routinely performed before this study and 
therefore, some birth attendants showed resistance 
to taking the rectal examination as a routine clinical 
practice.
 ► Busy clinical setting and work overload which caused 
interruption and inadequate training of some birth 
attendants.
 ► Few birth attendants avoided the clinical training 
due to lack of interest, dissatisfaction to be trained by 
individuals from a different maternity unit, and more 
importantly due to their perceived stigma associated 
with OASIS complicating a birth which made them 
Figure 3 Graph demonstrating trends of obstetric anal 
sphincter injuries (OASIS) rate among primiparous women 
in research fellows’ maternity units and non-research 
fellows’ maternity units during the three study phases.
Table 3 OASIS rates during the three study phases in the 
research fellows’ maternity units and non-research fellows’ 
maternity units excluding the maternity unit where the 
training intervention was suboptimal
OASIS 
rate
% (n/N)
Study 
phase
Research 
fellows’ 
maternity 
units
Non-
research 
fellows’ 
maternity 
units
P value*
Phase 1 0.5 (4/823) 0.4 (2/534) >0.999
Phase 2 3.6 (61/1698) 1.4 (10/710) 0.004
Phase 3 4.3 (54/1270) 0.7 (4/535) <0.001
*Differences assessed by Pearson’s χ² test or Fisher’s exact test 
for cells with counts <5.
n, number of OASIS; N, total vaginal births per phase in either 
research fellows’ or non-research fellows’ maternity units; OASIS, 
obstetric anal sphincter injuries.
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feel uneasy about their practice being observed and 
judged by the research fellows.
 ► One-to-one clinical training was effortful and 
time-consuming as it was influenced by birth attend-
ants’ working schedule and the availability of vaginal 
births during the working hours of the research 
fellows.
Despite these challenges, the training intervention 
seemed to have an overall positive impact. This suggests 
that this intervention was still effective in less ideal and 
more real-life situations. Moreover, although only specu-
lative, we believe that training by local champions within 
their working places is more sustainable and cost-effec-
tive compared with workshops delivered by international 
experts. Hence, we believe that this quality improvement 
intervention can be applicable to other low/middle-in-
come health care settings.
Different OASIS detection rates before and after the 
training intervention indicates that large portion of 
those injuries was left undiagnosed and consequently not 
well-repaired. Up to 2.6% (n=159) of OASIS were poten-
tially missed among primiparous women, as indicated 
by the difference in OASIS rate between phase 1 (0.5%) 
and phase 3 (3.1%). If any of these injuries are identified 
in the future, they would have been considered occult 
OASIS when in fact they have been missed. In a cohort 
study of primiparous women who underwent endo-
anal ultrasound 5 months postpartum to examine their 
external sphincter muscles, 28% women had sphincter 
injuries of which 87% were not identified at birth.22 
Another study showed that the prevalence of third-de-
gree tears increased from 11% to 25% in 241 primiparous 
women when they were re-examined by an experienced 
research fellow.23 Missed OASIS results in serious impli-
cations on women’s quality of life and the risk of anal 
incontinence is increased after successive deliveries.24 25 
These complications are, arguably, higher for Palestinian 
women who tend to have many children (fertility rate in 
Palestine 4.1 births per woman).26
Birth attendants in this study lacked a proper training 
in perineal trauma assessment resulting in inadequate 
OASIS detection. The training intervention was the 
first specialised training programme on obstetric peri-
neal trauma in Palestine. Training insufficiency has also 
been described in high-income countries. In the UK, a 
survey including 150 doctors and midwives indicated 
that less than 20% doctors and 50% midwives were satis-
fied with their training in OASIS diagnosis and repair.27 
In contrast, no studies assessed the availability or quality 
of such training programmes in other low-income coun-
tries. A cross-sectional study in 24 low-income countries 
reported that OASIS prevalence varied between 0.1% and 
15%, which was assumed to be caused by either underdi-
agnosis or overdiagnosis, highlighting the need for more 
training in low-income countries.28
Despite the expert workshop, episiotomy continued to 
be routinely used in primiparous women (75.8% to 79%). 
This is not surprising, as changing the clinical practice 
is often faced with challenges resulting in delayed imple-
mentation of the new evidence-based guidelines.29
After the training intervention, we have observed that 
OASIS in primiparous women was more frequently asso-
ciated with delivery with episiotomy (phase 2; 2.4% vs 
0.4% and phase 3; 2.6% vs 0.4%) than delivery without 
episiotomy. However, this data should be interpreted with 
caution because of the small number of women in this 
group who delivered without an episiotomy and because 
of the nature of the study design.
It could be argued that OASIS rate was higher in 
research fellows’ maternity units where episiotomy use 
was higher. However, we have showed earlier, in this 
study, that the type of maternity unit was independently 
associated with OASIS rate after adjustment for episi-
otomy and other potential confounders. It is also possible 
that the observed difference in OASIS rates between 
research fellows’ and non-research fellows’ maternity 
units is a reflection of the difference in the adoption of 
and adherence to the training.
The improved detection rate of OASIS among primip-
arous women was significant for third-degree 3a during 
phases 2 and 3. While for more severe degrees of OASIS 
(degree 3b, 3c and fourth-degree tears), there was a trend 
of better detection rate which was statistically significant 
during phase 3 but not in phase 2 compared with phase 1. 
This could be due to the smaller number of women who 
sustained such severe degrees of trauma or because of a 
higher chance of missing an OASIS prior to training if it 
was 3a compared with 3b, 3c and fourth-degree tears. In 
order to be able to detect significant differences in the 
rates of severe OASIS between phase 1 and 2 (0.5% vs 
0.3%), at least 103 women with severe OASIS are needed 
to be included in each phase.
In addition to the increased OASIS rate, primiparous 
women have shown an increase in the number of tears 
classified as second degree and a concomitant reduc-
tion in tears classified as first degree. Earlier studies 
have shown that clinicians tend to underestimate peri-
neal trauma and therefore classify third-degree tears as 
second-degree tears.27 30
Our findings suggest that the training intervention has 
improved the accuracy of the diagnosis by introducing a 
standardised classification system, confirming the impor-
tance of rectal examination and providing the one-to-one 
training which allowed the tutors to immediately reas-
sess the diagnosis made by the trainees. In contrast, the 
expert workshop has resulted in an improvement in the 
knowledge of perineal anatomy but not in the knowledge 
of OASIS classification.17 Nevertheless, this finding was 
not based on direct assessment of the clinical skills but 
on self-reported questionnaires, which were completed 
during working hours.
Among parous women, the detection rate of all 
degrees of OASIS increased significantly only when the 
research fellows were available on site. This small differ-
ence in the recognition rate, which did not reach statis-
tical significance in the non-research fellows’ maternity 
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units, may be contributed to the expert workshop effect. 
Another speculative assumption is that midwives, who 
delivered the majority of parous women, have less knowl-
edge in perineal anatomy and therefore tend to miss 
OASIS more than doctors.31 Zimmo et al17 described 
that after the expert workshop 54% midwives reported 
good knowledge of perineal anatomy compared with 
79% doctors. This may also justify the higher OASIS rates 
observed in births attended by doctors.
The bedside clinical training does not seem to result 
in a significant increase in all degrees of OASIS recogni-
tion rate between phase 2 and 3. This may be due to the 
skill gap created by staff turnover. Nonetheless, this insig-
nificant difference may be considered a reflection of the 
sustained effect of the training intervention.
limitations
It could be argued that the expert workshop might have 
contaminated the reference data. However, given the lack 
of standardised protocol for perineal trauma manage-
ment, it was essential that birth attendants be given an 
overview of the evidence-based practice for the first time 
to help them understand what to look for before data 
collection. The differences, between phase 1 and 2, in the 
recognition rate could have been even greater without 
2 days of the standardisation training. However, the 
expert workshop’s practical session on animal models was 
quite different from the real conditions available during 
bedside training. In support of this view is Zimmo et al,17 
finding that the 2-day expert workshop only improved 
theoretical knowledge as their results were based on 
self-reported questionnaires rather than the assessment 
of the actual clinical practice.
Obtaining baseline data retrospectively would have 
been more ideal. Unfortunately such data were not acces-
sible in our setting where a reliable birth registry does 
not exist. The data on maternal and newborn’s health are 
available as annual reports which are incomprehensive 
and too deficient to be used in research.20
Interruption of the training intervention in one of 
the non-research fellows’ maternity units may have 
overestimated the difference between research fellows’ 
and non-research fellows’ maternity units. Yet, similar 
results were produced when this particular maternity 
unit was excluded from the analysis. Differences in 
OASIS rates between research fellows’ and non- research 
fellows’ maternity units were presented among primipa-
rous women since OASIS rate among parous women was 
low and maybe less representative.
COnClusIOn
The quality improvement intervention has improved 
OASIS recognition by feasible means which can be repli-
cated in different settings. However, we believe that many 
of these injuries are still missed. Therefore, integration 
of clinical training for perineal trauma assessment as 
mandatory component of midwifery and doctor residency 
training programmes, in addition to adherence to 
updated standardised protocols are recommended to 
sustain the impact of the intervention and to fill knowl-
edge and skill gaps in clinical practice.
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